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ABSTRACT: An engineer since 1929, A. B. Chernin hes worked for years in developing 
new techniques and equipment for relay protectionJér electric power systems. 

this 60th birthday tribute, he is credited with leading the group which produced 

the directives on relay protection, contributing to the development of a method for 
calculating transient processes in long distance 400-500 kv power transmission lines 
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TITLE: | Measuring the Static Shear Stress of Clay Solutions (Ob tzmerenii zB 
staticheskogo napryazheniya sdviga glinistykh rastvorov) 7 


PERIODICAL: Neftyanoye khozyaystvo, 1957, Nr 6, pp. 17-19 (USSR) 


ABSTRACT: In order to characterize the mechanical properties of clay solutions 
a great number of constants must first be determined. These constants 
fall within five main groups, namely, elasticity, viscosity, boundary 
stress, yield points, and strength of structure. Most of these 
constants must be taken into consideration in determining static 
shear stress. The questions raised in A.A. Linevekiy's article 
(Neftyanoye khozyaystvo, Nr 4, 1954) can be answered only after 
a detailed analysis of processes taking place in rotational in- 
strunents with coaxial cylinders or with a tangentially moving 
dise (Rebinder- Veyler Unstrument).- After the outer cylinder of 
the former instrument has begun to move, or after the table of the 
latter instrument has been lowered, the rotation of the cylinders ~ 
and the shift of the table and disc coincide. This takes place 
within the limits of elastic deformation of the clay solution. As 
the rotation of the outer cylinder or lowering of the table continues, 
the acting strdsses exceed the flow (creep) of the clay solution in 
the area of intact structure. The plastic deformation taking place, 
as correctlpmoted by Kister, E.G., and Ziotnik, D.Ye, (Neftyanoye’ 
khozyaystvo, Nr 4, 1955) is considerable and can be easily observed. 
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(CHC-1, CHC-2) and by the maximum elongation of the spring in Rebinder-Veyler 
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A.A. Linevskiy, is not based on the right principles and for that reason it 

ig unsuitable for measuring static shear stress of structural systems. There 

are eight Slavic references. 


AVAILABLE: Library of Congress 
- Card 2/2 


% best as te t ae a * T x a RENCE RY" GRR OR SCANT 1 URAC 9) TE is ae +e 7 A z t 
F ; Sup erry cect eye Pe Po ee Eee I IIa PE 
Dea apu red NATH AMR eaIG ESE SIKU ET SRR Tree eH woath cut CEES SLIT ETS PU CE 7 
a HSC ES Tara Peer BEER SHS 3 EEE Ghote acre BIcES itt Sy Stee SF Es, Pe PEE CET clas Ric H ad BR Ee pes 

Bie +? RSSEE BASS Fens EER RR eS: ESTAS! #3 Fi {EST HRECEAH 2 6 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


Ag 9 Sat NTL WEEE Rb RAS PEA AR SSR I BE ED Pres wees ees 


Taiey | 


ZHUKHOVITSKIY, S.Yu. 
, PRE TOE OES 
Measuring static pressure of dislocation of drilling muds 


MIRA 10:7) 
Neft,khoz. 35 no.6:17-19 Je '57.: ( 
q (O11 well drilling fluids) (Strains and stresses) 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


4 5 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


1b.i ie | 


= Pd 
664.4 
«261 


Gliniatyye rastvory v burenii (Olsy mortar in drilling) Moskva, 
Gostoptekhizdat, 1955. 
170 p. Diegrs., tables. 
Literatura: p. (169) 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


Pea i BEE EEE UES BE Ae eR SEAS BAGH SEES EET & teevares Riemer” Loria i 
: : 


ZHUKHOVITSEIY, S.%us} KOVALEVA, A.A., redaktor; TROFIHOV, A-V., BOmBEV OE 
[Drilling fluids] Glinistye rastvory v burenii. Mpakess Core nauchno~ 
tekhn. izd-vo neftianoi i gornotoplivnoi lit-ry, 1955. uy p. 


210 
(Q41-well drilling fluids) MIRA 8:10) 


t 


a : ct “iy i 
\ aL ae TI OP oh Pi tap elo Pea POE tainnar TCL PPE Deane 

SUERTE ey Re eee eee TE EET PST Id te eee p21 Ett SREY Feiss 

ake SSeS PEM IR Tie BF WIaTST Lee BP Se SETTER ET OES twat Be ESBS EYE OE eae ELE EE ete as Pree Es 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


“APPROVED FOR RELEASE: 09/ 19/2001 CIA-RDP86-00513R002064920004-4 


Sg IERIE Me Smee Norm cere eerie meres sere eee Heed 


ZHUKHOVITSELY, 5 Tus 


Method for determining the degree of coagulation of drilling 
mis. Truiy VNII no.17:106-122 '58. (MIRA 12:1) 
(041 well drilling fluids) 


7 Tart laa 
pg iNe Hoadhiey 
Fisialar pinch Liane 

IRR ENT Se aie eae ere 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


TREE 


ZHUKHOVITSKI£, $.Yu.s TOVAROVA, M.L, 


Effect of drilled clay on clay mds. Trudy KF VWII no.5:169~173 
161. ‘I ? (MIRA 14:10) 


(041 well drilling fluids) 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


}EoS 


ZHUKHOVITSKIY, SoYue™ . | 
URV=3 universil rotatory viscosimeter~plastometer with an 
4ndependent rotor. Trudy KF VNII no.5:174-177 '61. (MIRA 14:10) 
oi (Viscosimeter (O41 well driljing fluids) : 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


Ung paste Bees era tea ene ener i ee 


Zhukhovitsky, 


Gress 


Ye. | hse 
;ZHUKHOVITSEIY, Ye. _ 


, Toes eae) 


eens ito aA ETO CORE 


KORNFEL'D, 


of ~degree 
Measurament of the elasticity modulus of substances with high ° 
sound absorption. Zhur.tekh-fiz.25 no.11:1998-2007 0 155. (MLBA 9:1) 
(Blast icity--Keasurement ) 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


eT MTech Ee ESET CPE PLIES 


. GERSHUNI, G.Z.'3 ZHUKHCVITSELY, Ye.M. 
 Conveative inatabllity spectrum of a conducting medium in a magnetic. 


field, Zhur.eksp.i teor.fiz. 42 no.4:1122-1125 Ap ‘62, net 
a (MERA 15:11) gy 
1. Permakiy gosudarsatvennyy universitet i Permskiy gosudarstvennyy ee 


pedagogicheskiy institut. 
. e (Magne tohydrodynamics) 


cdiideb vcitapie 
POD Seen 8 bel ed rd 0 Eo 
fates q 


EVIE ELR 


roy eran ee Er 
BUSH EFS Pie a1 BREE 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 


CIA-RDP86-00513R002064920004-4 
: " me ™ See —$ eae | 
© QHURAOVITSEIY, YH Me | : | | 


og ~ Heat Exchange May 52. : 
oie nary Convection in an {infinite 
= ee Ye, M.‘Zhukhovitskly, Molotov State U | 


- ) 9f power-expans 
| 4 approximation 4 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


CHR YEA SkaH 92 eoedisa rity of convection a —¥D-655 7 | 
cara 1/t ot Pub, 85 - 10/20 : 7 
Author “+ Zhukhovintskiy, Ye. M. (Molotov) ; 
Title = : Application of the Galerkin method to the problem of the sta- 
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conditions for the occurrence of thermal convection in liquid 

heated from below. Presents examples of the application of this 

method to cases of vertical and horizontal cylindrical zones. Seven ce 
references, including V. S. Sorokin, "Variational method in the TB 
theory of convection,” PMM, 17, No 1, 1953. z=» 
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: Author 43 ghukhovitskiy, Ye+ M- (Molotov) 
: ce nee ENT OLE TEES ; 
Title , Stability of nonuniformly heated fluid in & vertical elliptical 
cylinder 


19, Nov-Dec 1955; 751-159 


em of the conditions governing the 
on in a vertical elliptical cylinder 
heated. from velow. He solves the problem approximately by the 
Galerkin method (s. G. Mikhlin, Ppryamyye metody Vv matematicheskoy 
fizike [Direct methods in mathematical physics], state Technical 
Press, 1950), after deriving the principal equations (cf- author's 
"Application of Galerkin to problem of stability of nonuniformly 
heated fluid," ibid, 28, No 2, 1954). ‘The author notes that his 
calculated results are jn agreement with the experimental results 
“of ¥. V. Slavnov (Dissertation, Molotov University; 1952). Five 
references: €-+B: vy... Sorokin, "yariational method in theory of 


convection,” jbid., 17, No l, 1953- 
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AUTHOR: Zhuko. vitskiy, fo. i, §HOV/126-6-3-1/32 
ee 
MITLE: On the Stability of a iion-Uniformly Heated Electrically 
Conducting Liquid in 2 Magnetic Field (Ob ustoychivosti 
neravnonerno nagretoy elextroprovodyashchey ghidkosti v 
magnitnom pole) 
“PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Hr 3, 
opp 385-394 (USSR) 
has shown (Ref.1) that a liquid heated from under- 
way that a. constant uniform vertical ttempera- 
n it may be in equilibriun, This 
equilibrium 1% nly if the temperature gradients 


are small, : ‘4 reaches a certain 
jin the liquid. 


There 

which is such that, 

them, its equilibrium becomes unstab 

corresponding perturbations. If the 

conducting aad is placed in the magnetic fi 

motion occurs, electrical currents will be 

Liquid and the interaction of these currents wit 

will have an effect on the motion. The conditions under 
Card 1/7 which convective motion will occur in an electrically 
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a On the Stability of a Non-Uniformly Heated Electrically Conducting fae 
Liquid in a Magnetic Field ae 


conducting liquid may also depend on the magnetic field and, 
in part, the presence of a magnetic field may alter the 
magnitude of the critical gradients and the form of critical 
motion, It has been shown (Refs.2 and 3) that the presence 
of a magnetic field improves the stability of equilibrium: 
convection will occur at higher temperature gradients: than 
in the absence of the field, In the present paper a study a 
is made of the occurrence of convectivemotion in an electri- a 
cally conducting liquid in the presence of an external mag- ie 
netic field, The particular problem considered is that of 
an infinite vertical cylinder (the corresponding problem for 
the case when the field is absent was solved by Ostroumov 

; a (Ref.7)). The equations describing convective motion of an 

- incompressible electrically conducting liquid in the magnetic 

field are written dowvm in the usual forn teqs.1, 2 and 3). 

. These equations are completed by the addition of Maxwell's 

: equations (Eqs.4, 5 and 6) and the equation describing Ohm's 
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“On the Stability of a Non-Uniformly Heated Jisctrically Conducting 
eae in a Magnetic Field 


Jaw in a moving liquid (£q.7). It is assumed that displace- 
ment currents may be neglected in comparison with conduct~ 
jon currents and furthermore, in the heat conduction equation 
viscous dissipation and Joule heat may also be extluded. The 
i aes are then re~expressed in a non-dimensional form: 


: ae = = 9(p + wait) at +a. m1 + ue (aer)it i (13) 


pa Wear (a) 


Fn p iE = (ay )v +A : (15) 


Here, H is the intensity of the magnetic field, 3 is the 
velocity of the liquid, p is the pressure, M is the so- 
called Hartman number: 
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: pRH, fel 
Ms) /-——- j q, is the constant internal 
c + Po? 


magnetic field, Ra is the Rayleigh number, z is a unit 
vector in the vertical direction, T is the temperature and 


Awuov a ‘lity 
Pa ' eo uaere hw. Oo, are the magnetic permeability, . 


electrical coriductivity and kinematic viscosity respectively. —. 
The parametor’ FP characterises the properties of the liquid, 
For mercury this parameter is approximately equal to 107? ry 
Eqs.(1%) and (15) are linear and should therefore contain a_ 


time factor exp(-wt) where in general, w is complex s0 
that w = W, + lwo . The equilibrium of the liquid will be 


stable if w,->O and in this case the perturbations are 
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damped out. If w,<0 xyerturbations will develop, To find 
the critical stage it is necessary to put w, = 9 . Follow- 


ing (Ref.1), the author seeks to find solutions corresponding 
to vibrational motion in the presence of a magnetic field, 

It is shown that no generat conclusions can be made but in 
the special case when M an < 1 , some information can be 


obtained, ‘Thus, for example, for mercury, Pwo? and 


vibrations will occur if Mew 102 . if the linear dimen- 
sions of the cavity are of the order of a few centimetres, 
this value of M corresponds to magnetic fields of the order 


of 10° gauss, Thus, in laboratory conditions, vibrational 
motion in mercury when it is heated from underneath will not 
occur, Under these conditions perturbations will be damped 
out or will grow monotonically, The next problem considered 
is the occurrence of convection in the vertical cylinder dis- 
cussed above, The constant magnetic field Hq, is taken to 


be perpendicular to the axis of the cylinder and the walls of 
the cylinder are taken as non-conducting and dielectric, In 
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Liquid in a Magnetic Field 


the case when the magnetic field is absent, the lowest criti- 
cal gradient corresponds to motion which ig such that the 
liquid Slows parallel to the axis of the cylinder, The 
eylinder is divided by a vertical plane into two parts, in 
one of which the liquid moves up and in the other, down. The 
orientation of the plane is arbitrary (cf Refs.6 and 7). 
When. the transverse magnetic field is present, the orien- 
tation of this dividing plane ceases to be arbitrary. Two 
cases ave therefore considered and the problem is solved by 
the method peed ala by Galerkin (Ref.11). These cases are: 
(a) the vector > lies in the dividing plane and, (b) the 


vector Hy is perpendicular to the dividing plane. It is 


‘shown that motion of type (a) for an arbitrary value of 
Hartman's number corresponds to lower values of Ra, than 


motion of type. (b) (Ra, is a minimum value cf Rayleigh's 
number). It follows that as the vertical temperature gradient 
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in an electrically sonducting liquid is increased, motion 
should occur with the dividing plane parallel to the inten- - 


sity of the internal masnetic field. Since for snall values 
of Hartman's number (small fields), the values of Ra, feo 


corresponding to both the cases considered are close to each 
other, under experimental conditions motion of type 

may occur, particularly when conditions are favourable, for 
example, when the inclination of the axis of the cylinder to 
the plane (H., @) is small, Prof. G. A, Ostroumov is thanked 


for bringing this problem to the author's attention, There 
are 3 figures and le references, of which 6 are Soviet, 6 
English. 
' ASSOCIATION: Permskiy gosudarstvennyy pedagogicheskiy institut 
: ‘ (Perm’ State Pedagogical Institute) : Te: 


SUBMITTED: January. 4, 1957. 
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qrtte: The Convective Instability of * eiuid in Connected Vertical Channels 


SOURCE: Prikladnay@. matematika 1 mekhanikae Vo 30, NOs 4) 1966, 699- 
“TOPIC TAGS: Heat convection ,fluid thermal instability ay 
> ABSTRACTs © An exact solution is presented of the proble ty" - 
of a fluid in two vertical parallel plane channels separa eae 
"Critical values were found for the Rayleigh number determ Lity limit, and 
_ 4ts dependence on the thermal conductivity of the fluid and the + tea rs 
batween the channelse Orige article hast 4 figures and 24 formulas AV . 


sup CODE: 20/ SUBM DATE: o@Jan66/ ORIG. REF: 00e/ OTH REFs 003 


APPROVED FOR RELE 
ASE: 09/19/2001 
CIA-RDP86-00513RO 
02064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


er TGS ree ww ee erre aie ee eee ee On ere Nomen ne im emer nnn Bae em noe en ne 7. ea 
cat P Seats = * _ - 


SEBEL DS PECL red eS ATA ten eee Reese MANES a abe eee ee 
wa ‘iit Spee eed amen er 3 a 7 chee reat ees 


3 CAGCNR:AP6034539 SOURCE CODE: UR/0421/66/000/005/0056/a062. ft 
AUTHOR: Gershuni, G. Z. (Perm'); Zhukhovitskiy, Ye. M, (Perm'); Tarunin, Ye. L, 
(Perm') ze tp WSK hg Sete ie te alate do neigt ee «1g ; ‘ 


ORG: None Oh eee ce * : _ _ i oy - 
; TITLE: Numerical investigation of convective motion in a closed cavity. . 
| SOURCE: AN SSSR. Izvestiya, Mekhanika zhidkosti 4 gaza, no. 5, 1966, 56-62 


- | TOPIC TAGS: thermal convection, incompressible fluid, motion mechanics, Prandtl 
_ | mumber, Nusselt number 


ABSTRACT: The method of finite differences is used for solving the complete nonlinear ‘ 
problem of two-dimensional conveetive motion of a viscous incompressible fluid in a foe 
long horizontal cavity of square cross section. The temperature of the fluid at one : 
vertical boundary is taken as the reference value and that on the opposite vertical 
boundary is assumed as constant, while the temperature along the horizontal boundaries 
varies linearly. “Stationary numerical results are folnd for the distribution of — . 
velocity and temperature when the Prandtl number is held constant at unity while the - 
.|Grashof number varies from 0 to 4+105, ‘These data may be used for studying the for~= 

mation of a closed. boundary layer and a very slowly moving nucleus with a constant 

vertical temperature gradient. The heat flux through the cavity is found as a func- : 

| tion of the Grashcf number. Numerical calculations give nonstationary solutions when 
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Gr>4-105: following a transition stage, stationary oscillations are set up for which 
the stream function and the temperature as well as all parameters of the solution— 
temperature gradient in the nucleus, Nusselt number, etc.—-fluctuate around certain 
average values, the frequency of these fluctuations increasing with Gr. These oscil~ |. 
lations may possibiy be due to the development of small-scale motions, although it is ees 
also possible that they have a physical basis in the formation of traveling waves in. eee 
- | the boundary layer which have been experimentally observed, Orig. art. has: 8 
figures, 11 formulas, : 
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ABSTRACT: This paper presents @ numerical study of the plane convective motion of a 
liquid in a closed. square cavity (see Figs 1)+ peg 
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‘The convection equations for the flow function y and temperature T in dimensionless 


form are: _ Pe cutis § CREO riurekemaa get A 
FH SE - BE) ~ or (Pod), 


where G and P are the Grashos? end Prandtl numbers. The units of distance, time, the 
flow function, and temperature are a, a2/y/, .y, and @, respectively. The method of 
nets is used to solve the initial system of equations, and the critical motions 
corresponding to the first four levels of the spectrum.are show (see Fig. 2). 


+S & 


Fig. 2e 


: 4. es é oh 4 : , 
The lower critical value of the Reynolds number R, is the boundary of equilibrium 
stability. It was found that at values of @ below a certain critical value G, all 
‘|. initial perturbations are attenuated and equilibrium is the limiting stationary 
regime. Stationary oscillations exist only in the range of Grashof numbers of 
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5090 <G < 62 000. Caloulations with a 25 x 25 net showed that the frequency and 


forn of these oscillations are-determined only by the parameter G. Ketastable 
motions are discussed briefly. - Orig. art. has: 13 formulas, 6 diagrams, and 4 graphs. 
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ae Rotation of a sphere in a viscous conductive liquid in a magnetic field at 
‘, large Reynaice numbers 
~ SOURCE: Zhurnal tekhn.tiz. vi34, no.2, x 1064, 336-339 


- TOPIC. TAGS: magnetohydrodynaiics , turbulent Rags Lenya pod nautica ‘ turbulence, boun= 
a dary dayer, sngne toliydrodynauis boundary layer 


: ABSTRACT: - The rotation of a pon-conducting sphere in a viscous conducting liquid in 
“the presence of a ‘uniform magnetic. field parallel to the axis of rotation is dis= — 


-.. cussed, The hydrodynamic Reynolds number is assumed to be large, so that a bounda~: 

< ry layer is formed;. the magnetic Reynolds number‘is assumed to be smally so. that 

‘' the induced field is small compared with the applied field. The velocity of the e 
- aeauke in the boundary layer of uniform thickness d 1s assumed to be givon by fy: datas 
oe . 2 = OR (1 — z)?sin 0; == auRz(i—z)sin20 
a ocd: Yr, 8, oe ara the usual spherical coordinates, R is the radius of. the ee , 

ce a is’ a constant te. ee determined H weee d, and: 


FER = tik birt miee 
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oe arena ue 
‘ ee Pa = r-R)/A. ut 
“Expressions. are. derived: tée the. components of the current induced in the Liquid, The ot: 
- gurrents are si#all outaide the boundary layer. The parameters a and d describing — 
the boundary: layer are evaluated by integrating the Stokes-Navier equations (includ |: 
“. ing. the electromagnetic forces) across the boundary layer, employing the equation of - 
§ ° continuity to eliminate the radial component of the velocity. Finally, an expression 
C - Ls derived for the braking (retarding) torque on the rotating sphere. For small ap- 
S.:--plied fields, the’ braking torque is a linear function of the square of the applied 
. } £icld strength; for large applied fields, the torque is proportional to the field =: 
_ =: Strength. The torque. obtained here for large fields agreos within 2% with that pre- -. 
fH 6. viously calculated (G.2.Gershuni and Yell, a 30 ,1067, 91960) for 
ae sana Reyagtds numbers. Orig.art. has: 26 formulas. : 
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Convective inatability of a two-component mixture in 4 
gravitational field. Prikl,mat.i mekh. 27 no.22301-308 
Mr-Ap '63. : (MIRA 1624) 
is {Heat—-Convection) (Gravity) 
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AUTHORS: Garshuni, Ge Z-» Zhulchov $ Xoo Me 
Gonvective inatability spectrum of a conducting medium in @ | 


PITLE: 
: magnetic field 


yhurnal eksperimental 'noy 


PERIODICAL: 4 teoreticheskoy giziki, ve 429 + . 
no. 4, 19625 1122-1125 . ae 


convective jnetability of a 
atio field are determined. A vertical plane 


layer of a conducting medium is heated from pelow in 4& magnetic field. 
rbed 30 that the velocity ¥ and the perturbation 
rturbation 18 gq = T(xst)> 


f the layer in a 
1 quantities 


gsoillatory 


TEXT: The conditions for 0 
conducting medium in a magn 


te taken from the center 0 
adient is zero, and al 


equations 


where x i8 
transverse direction« The pressure er 
depend on the time + a6 Hae Shen, the equations derived from the ordinary 
of magnetonyarodynamt cs ho yi RT rare | a 
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convective instability spectrum +++ 


«= Prandtl number, 2), 
ieigh number, M = Hartman’ ee oe gq einnx, H = Hoon e) 

(R = Ray+e 8 have the solution Vv = ¥ ’ 

b= 4nov/c*)» ha 

mn 
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Lae 3 oscillatory 

Set eee for monotonic an v2) ie 
A! e tability curves lane (Ry bi : 

for the branches 1) ua (8) are straight lines in the P , with certain . 

perturbations tT a out that ogeillatory ins 

VY. Se SOTO : 


2 ad 6 . 
erties of .the medium (4nox/c ang 24 + PP, - p) follows from 
iG critical field strength © & & saigiiiea for cavities. 
Soa em @his condition is evidently 4 oscillatory 
sagen a" condition for the existence of @ 

Phe necessary 
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Convective instability spectrum ... . cee cae : / a/ pit! ae 


angtability veads | : 
| Pm/P >IT Rav rot Hp av /()H lav orpar (44), 


- the right-hand side being of the order of 1. There is 1 figure. The : 
' English-language reference reads as follows: 8. Chandrasekhar. Phil. a 


a de Mag., 43, 501, 1952. 
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| ; | B019/B060 
> AUTHORS s __Gershuni, G. 2. Zhukhovitakiy, Ye. M. - 
TITLE: The Flow of a conductive Liquid Around quid Around!a Sphere in a Strong | 
tt Magnetic Field . 
PERIODICAL: ‘gharnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 8, ea 


pp. 925 - 926 


TEXT: ,The authors consider the flow around a sphere of a conductive 
liquidl with a low Reynolds number in a magnetic field. The field direction 
S asgumed to lie in the direction of flow. They proceed from the steady- 
state equations (2) and (3) in nondimensional quantities, and obtain 
solutions (4) which, for weak magnetic fields, correspond to the results. 
obtained by Chester (Ref. 1). The calculation of the coefficients is dealt 
with, and it is finally stated that with large field strengths resisting 
power grows proportionally with the field. There are 4 references: 

3 Soviet and 1 American. 
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in a Strong Magnetic Field B019/B060 ae 
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. TITLE: On the Stability of a Nonuniformly Heated Liquid in @ 


Spherical Cavity (0b ustoichivosti neravnomerno nagretoy 
zhidkosti v sharovoy polosti) 


PERIODICAL: Prikladnaya Mat. 4 Mekh.,1957,Vol-21,Nx 5 pp.689-693 (USSR) 


ABSTRACT: In the paper the problem of the stability of a heated Liquid in 
a spherical cavity is investigated. The medium in which the ca-~- 

vity is spared is assumed to be infinitely extended. The system 
in to be heated from below. The task of the paper is the calou- 
lation of the critical vertical temperature gradients for which 
the liquid lamination begins to become unstable. It is well- 
known that this temperature gradient depends on the Raleigh- 
number. Under the boundary conditions valid for the sphere the 
critical Raleigh-numbers are calculated for different cases 
with the aid of Galerkin's method. For the calculation accord- 
ing to Galerkin a series expansion set up with at first unknown 
funetiona is chosen for the velocity of the flow in the liquid, 
the functions are of such form that the hdundary conditions are 
satisfied. A recurrent system of defining equations is given 
for the approximation functions which are set up es polynomials 


Card 1/2 of three variables. The solution itself then can be obtained in 
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On the Stability of ea Nonunifornly Heated Liquid in a4 40-5-10/20 
Spherical Cavity 
spherical coordinates by Legendre polynomials. For a series of 
critical cases the critical Raleigh-numbers and the ratio of 
the heat conductivity coefficients of liquid and solid body 
were calculated. Some typical flow patterns for the critical 
cases are given. 
There are 2 figures, no tables, and 2 Slavic referenoes. The 
author mentions V.S. Sorokin [Ref.1] and I.G. Shaposimikov 
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' AUTHORS: Gershuni, G. Z.,. Zhubbovd taki y » Ye. M. 
- TITLE: Heat Transfer Through a Vertical Gap With Rectangular Cross “ 


Section in the Case of Strong Convection 


PERIODICAL: : Auahensty 970; PSMA GERY zghurnal, 1960, Vol. 3, No. 42, 
pp. 63-6' 


TEXT; It is agsumed that in the reotangular gap investigated in the 
‘present paper, the temperatures of its vertical walls are constant and 

‘amount to -@ and+@. In the horizontal oross sections the temperature 

changes from -@ to +0. First, the flow funotion ie derived, the boundary 

‘layer being aseumed to be considerably thinner than the thickness d and 

the height h of the gap. Next, the motion in the boundary layer is e 
investigated. A system of equations for the velocity and the temperature 

of a. liquid in the gap is given and approximate solutions are obtained. 

As a condition for the applicability of the approximate solutions obtained 


here, GrPr »50¢3/2, where Gr is the Grasshoff number, Pr the Prandtl 
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Heat Transfer Through a Vertical Gap With s/170/60/003/012/007/015 
Rectangular Cross Section in the Case of BO19 /B056 
Strong Convection 


number, and @= h/a31. Finally, a formula for the heat transfer through 
the gap is obtained. System of equations for velocity and temperature of 
the liquid: 2 2 

v av, /8x ¢ vyav,/2y = vau/ax + a°v /ay® - Gr p(x)? (5) 


v,9T/ax + v,dT/ay = (1/pr)a°a/ay* (6) f 
ov, /ax + av, /ay =O | (7) 


The approximate ‘solutions are: 
es ‘ 2nx 
Vv, = plz) + py (2)U(x) + p(z)cos> (8) 


T= q, (2)T, (x) + q,(z)cosnx/(1+1) (9) 

(x) is a function, which for the upper and the lower wall of the gap is - 
0, for the lateral walls -1 or +1. 2 = y/,; where 6 is the thickness of 
the boundary layer, the coefficients p, and qs must be taken as polynomials 
corresponding to the boundary conditiofis, For the heat transfer through 
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the gap the relation | b 
qe -%| (an/ay) ax = 0.730x(Grpr) 1/419/8 


a 
was obtained, There are 1 figure and 4 references: 3 Soviet. “ 
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Rotation of a, sphere in a viscous conducting liquid in a oe eth 
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457 (Magne tohydr odynamics ) 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


Beg pagers Reams eres ease ener es perenne etme oe 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


HR 

“GERSHUMT, G. Bes EOTISKIY, 1 ‘Yo. Me 

ceeds Gonduaties: fluid flowing around a sphere. in a “strong. siaenebin: oe: 
field. Zhur. tokh. fiz. 30 no.8: 925-926 Ag ‘60, (MIRA 13:8) 
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- i B019/B054 
~ AUTHORS: Gershuni, G. Z. and Zhukhovitskiy, Ye. M. 
. “TITLE: Rotation of a Sphere in a Viscous Conducting Liquid in & 


= Magne tiie Field | 


ie PERIODICAL: Zhurnal tekhniche skoy fiziki, 1960, Vol. 30, Noe 9; 
coc °°. pp. 1067-1073 


TEXT; The authors study the motion of a viscous incompressible conduc ting 
Liquia’around a steadily rotating sphere in the presence of a magnetic 

field in the direction of the rotational axis. They assume the case of me 

slow rotation in which the inertial forces can be neglected as compared of i 
with the viscous forces, 1.@s they assume a low Reynolds number. The mag- JB ke 
netic Reynolds. number ig:also assumed to be low. The authors obtain ex- im 
pressions for the distribution of the velocity and the induced field, as as 
well as formulas for the braking moment. In the case of weak fields, the : 
‘praking moment increases proportionally to the square field strength. In 

the oase of high field strengths, the dependence is linear. The problem 

arising with slow rotation of the ophere in & conducting liquid in a 
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"Rotation of a Sphere in a Viscous Conducting 8/057/60/030/009/011/021 
Liquid in a Magnetic Field | B019/B054 


longitudinal magnetic field was solved in successive approximation by 
Yu. Ks. Krumin! (Ref. 1). He found a solution of this problem for weak fields 
in which the velocity distribution differs only slightly from that with- 
out a field. In the present paper, the authors obtain a general solution 
which also holds for strong fields. In this connection, the authors set 
up, in the first part, a linearized equation of motion of a viscous in- 

| Compressible conducting liquid in dimensionless parameters. They obtain 
solutions for the velocity of the medium and the field strengths with the 
aid of Legend1e polynomials and Bessel functions after a projection of the 
said equation of motion on the Z-axis which Coinoides with the rotational 
axis and the magnetic field direction. These general solutions are dig- 
cussed for weak and strong fields. There are 3 Soviet references. 
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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 2, p 78 (USSR) 


' AUTHOR: Zhukhovitskiy, Ye-Ms———— 


. TITLE: _ Methods for Solving Problems of the Theory of Free Thermal 
Convection and Some of Their Applications (Metody resheniya 
zadach teorii svobodnoy teplovoy konvektsii i nekotoryye ikh 
“primeneniya) — 


ABSTRACT: Bibliographic entry on the author's dissertation for the degree 
of Candidate of Physical Sciences, presented to the Molotovskiy 
gos. un-t (Molotov State University), Molotov, 1954. 


ASSOCIATION: Molotovskiy gos. un-t (Molotov State University), Molotov 


' 1. Heat exchange--Theory 2. Convection--Theory 3. Mathematics 
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TITLE: Forced Vibrations ina an Elasto-Plastic Saree 
(Vynuzhdennyye kolebaniya v uprugo-plasticheskoy sisteme) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 2, 
pp 339-346 (USSR) 


ABSTRACT: Forced vibrations in an wiasrotptastic system beyond 
the elastic limit are considered, Friction and hysteresis 
are taken into account, The resonance properties of such 
a system are discussed and compared with the experimental ; 
data given in Refs. 1 and 2, The equation of motion of a om 
point under the action of an elasto-plastic force F(x) a 
and an external foreeG sin (wt + 9) is of the following 


form 
oa ea 8 
. mx + Ax + F(x) = G sin (ut + ¢) (2) 
where } is the coefficient of friction and F(x) is given 
bys he i 
Fy = kyx, Foy = Fy + (xe - x), (3) 
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Forced ‘Vibrations in an Blasto-Plastic Systen 
_ where the various constants have the meaning indicated 


in Fig.1. The above equation is then re-written in the 
dimensionless form 


x + Bx + f(A) = g sin (pt + 9) (4) 


where 


ps W/W g = G/F» B = A/mw., f + E/F, 


oO? 


ee ae et a ee Ds \ (s) 


—6fyr7 = x ~ 6, fry 2 “lL +a (x+1- 6), 


k 
62M and ae ee, 
Xn ky 


The problem consists of finding periodic solutions of the 
above equation which have a period 2tr/p, i.e. equal to the 
period of the forcer,. The appropriate syatem of boundary 
conditions is given by Eq.(6). fhe eaueytone are solved by 
Card 2/4 an approximation method suggested by B, G. Galerkin, 
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curves indicates the“pr 


In the case B = O the resonance curves are as shown in 
Figs. 2 and 3 (a = k,/k,; cf. Pig.1). The form of the 
dgence of considerable absorption 
due to hysteresis, The assymnetry of the curves 
becomes more pronounced as a decreases, The low 


‘frequency side of the resonance curve is steeper than 


Card 3/4 


the high frequency side, When the coefficient of 
friction is not zero the resonance frequency beyond the 
elastic limit increases as friction increases. In 
general, the resonance frequency decreases at larger 
amplitudes of vibration and the relation between the 
amplitude of vibration and the amplitude of the forcing 
function is non-linear, The problem was suggested by 
Professor M, Kornfel'd, ‘There are 7 figures and 

4 references, 3 of which are Soviet, 1 English. 


1. : : ea aT ae : a 
amen cop ee ee ee ero oon ao re a 
T 


3 Prunes 1" To ha Tara 
aT Fi a erititeies UNE PTT FES Fee ORT ET TT 


Sean St ran eree iy SE HE Ai paid aimed 
Petiaed (Mh? Sah SRERALR HT TELL REN BERT WB eet ese 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


HSI TEE BE BSR 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


Forced Vibrations. in an Blasto-Plastic System SOV/126-6-2-22/34 


ASSOCIATIONS: Permskiy gosudarstvennyy universitet 
- (Pern' «State University) and 

Fermskly pedagogicheskiy. institut 

(Perm' Pedagogical Institute) 


“SUBMITTED: June 7; 1956 


Card 4/h 1. Vibration--Theory 2. Mathematics--Applications 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP8&6- i ee declan ease 4 


HEL? wise PREMIER HEETE at | 
OBRSHUNL, G, Ze 5, ZHUKHOVITSKIY, To. M. 

Forced phelaievians in elastic-plastic systema. Fiz. met. i 

metalloved, 6 no.2:339-346 '58. (MIRA 1129) 

- Pormakly Roisddneetcoues universitet 1 Permskiy pedagogicheskiy 

nstitut. 

(Vibrations) (Blastic solids) (Plasticity) 

“it bEr pd beganbosines tetgiecpeap tees tesa een pest at hack beehal eek aseessines aoe 
Pee tc Ware ast it eek susie waite Be a A ISOS Pie SSE HE BEE HER EAE are | 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


BSS HEE 


HUKHOVITSKIY, Ye.M. 


Stability of irragulary heated olectric curreat conductor liquids 
in magnetic fields. Fis. mat. i matalloved, 6 10.32385=-394 '58, 
(MIRA 11:10) 
1. Permakiy gosudarstverayy pedagogichenkiy institut. 
(Blectrolites) ("4quid metals) (Induction heating) 


a ipeniaatineiee Pasi A et eae Piiifercin ahetak tre 


sida are tae aie UT TTA PASI HESIa use iepeas eal ee 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4 


iret 


BOVE a OL 20 
AUTHORS: Gershuni, G. Z. and Zhukhovitskiy, Ye. H. 
TITLE: wo Types of Unstadlé Convective Flow Between Parallel 
Vertical Planes (0 dvukh tipakh neustoychivosti 
konvektivnogo dvizheniya mezhdu parallel'nymi 
vertikal'nymi ploskostyami) 


PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Fizika, oe 
1958, Nr 4, pp 43-47 (USSR) = 


ABSTRACT: The stability of stationary convective flow between 
parallel vertical planes held at different temperatures 
has already been investigated by the first author, using 
Galerkin's method (Ref.l1). In the present paper the 
authors have used a more complicated form for the 
approximating functions (see Eqs.5), and have so found a 
more accurate approximate solution, This has ellowed a 
more accurate calculation of the earlier results and has 
in addition uncovered a second type of instability, not _. 
given in the earlier work at all, a type with null phase 
velocity which the authors call a "standing disturbance" 
as opposed to a "travelling disturbance", Taking the 
planes to be x = + 1, the dimensionless equations for 
‘ Cardl1/4 stationary convective flow are given by Eq.(1). The 
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stream and temperature functions 9 and @ of plane. : 
hermonic disturbances are given by Bqs.(2) and (3) with 
-poundary conditions as in Eq.(4). G and P are the Grasshof 
and Prandtl numbers, k and w the wave number and complex — 
frequency of the disturbance, These equations were derived 
py the first author (Ref 1). ‘The question of stability 
has thus been reduced to that of finding the eigen-values 
of equations (2) to (4). The authors find an approximate 
solution to this problem b assuming forms for 

of the type given in Eq.(5). They then make plausible 
guesses at 4, 05,94) Q>, see Eqs.(6) and (8). All 


poundary conditions are now satisfied by the approximate 
solution, This solution differs from the cruder approxi- 
mation the first author used previously (Ref 1) in that the 
stream function. » is now the sum of two functions, with 
two variable coefficients, and that the additional 
boundary condition on ©, Eq.(7), is taken into account, 
Using Galerkin's method, the authors obtain Eq.(12) for 
real eigen values of w, and Eq.(11) for the corresponding 
Card2/4 palation between G and k, Eliminating w between 
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Two Types of Unstable Convective Flow Between Parallel Vertical 


.* Planes. 


Card3/4 


-Eq.(11) and Bq.(22),- 8 curve is obtained in the (G,k) plane 


which the authors call a ‘neutral curve’ - i.e. one 
corresponding to real values of w. From the position of 
the minimum on this curve the critical values of the 
Grasshof number G, and the wave number k can be found, 
w = O gives a solution of Eq.(12), and the Rorresponding 
curve of G, against log P is shown in Fig.l. In the 
range shown was practically constant, increasing only 
from 1.6 to 1.¥. ‘This is the instability that was not 
revealed in the earlier work (Ref 1). Excluding w = Q, 
for P> 1.8 the authors obtain the second type of 
instability - the "travelling" type. For this type log G, 
is plotted against log P in Fig.2 (full line). Bq.(14) is 
asymptotically true, and a good approximation for P?> 50. 
For this type k, increases from 0 to 1.6 at PW. 

For this type of disturbance there is a good agreenent 
with the author's earlier work (Ref 1). Thus eq.(14) was 


“also obtained, though with 224 instead of 214 in the 


numerator, and the asymptote was reached at P = 0.96. 
The main results can be summarised thus: 
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Two Types of Unstable Convective Flow Between Parallel Vertical 
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For convective flow between two parallel planes held at ; 
different temperatures, instabilities appear if thers is a 
large temperature difference between the planes, "Standing" 
disturbances correspond to P< 1.8, both types are | 
possible for P‘} 1.8, though for P> 2,2 the "travelling" 
disturbances are the more dangerous as they correspond to 
a smaller Grasshof number, 
There are 2 figures and 1 Soviet reference. 


ASSOCIATIONS: Permskiy gosuniversitet (Perm' State University) and 
‘Permskiy pedagogicheskiy institut (Perm' Pedagogic 
Teeeieane) 


SUBMITTZD: January 8, 1958 
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Stability of an irregularly heated liquid ‘in a spherical cavity, 
Prikl, mat, i mokh, 22 no,5:689-693 8-0 '57, (MERA 10211) 
(Stability) (Heat-~-Convaction) 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


} 


Gershuni, C; Ley ghukhovitokiy , Ye. MK, sov/ 56-34,-3-20/55 
Seseehist MRE AAAs De DCO Es rae eee 


The Stationary Convective Motion of an Electrically Conducting: 
Liquid Between Parallel Surfaces in a Magnetic Field (Statsion- 
arnoye konvektivnoye dvizheniye elektroprovodyashchey azhid- 
kosti mezhdu parallel'nymi ploskostyami v magnitnon pole) 


Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958, 
' Vol. 34, Nr 3, pp. 670-674 (USSR) 


“The two planes referrred to in the title may be heated to 
various temperatures. First, the equations of the motion of the 
‘medium (these are the equations of convection in the case in- 


vestigated here) and the Naxwell equations for the field in the 
medium are written down. In the equation for the curl of the 
magnetic field, the displacement current is neglected and in 
the equation of heat conduction ~ the tough dissipation and 
Joule dissipation. The electric field strength and the current 
density. are eliminated first from Maxwell's equation. The 
above-mentioned équations are subsequently converted into di- 
mensionless variables. 4 dimensionless parameters occur in 
these equations. The authors investigate here the steady 
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“fhe Stationary Convective Motion of an Electrically Conducti 
‘Liquid Between Parallel Surfaces in a Magnetic Field 


convection in the space between vertical parallel surfaces 
in the case of the presence of an exterior magnetic field 
which is vertical to the surfaces. If the linear dimensions 
of the surfaces are sufficiently great compared with the 
distance between thom, then an accurate solution of the above- 
-nentioned dimensionless equations can be determined which 
--describes the steady solution in the part distanced from the 
ends. of the gap formed by the surfaces. This motion has the 
following pecularities: 1) The velocity v is always parallel 
to the z-axis. 2) The temperature T depends only on x. 3} The . 
field-vector H is situated everywhere in the surface (xz ; 
viz. it holds Hy = 0. 4) All values do not depend on y 
(plane problem)’ and except pressure, neither on z. In this 
case the z-axis is parallel to the surfaces and the x-axis is 
_vertical to them. The authors determine here the distribution 
noe - of temperature, velocity and field strength on the cross 
Bye : section. First, T = -x is found. Also the terms for the 
: velooity distribution and the magnetic field strength are 
given explicitely; all these formulae together represent the 
solution of the problem discussed here. A diagram demonstretes 
Card 2/3 the velocity-distributions for the Gartnan numbers M = 0,5,10. 
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The velocitydist 

- lacking field. 
field strength, 

‘the flow: ant sradient of velocity 

Also the distribution | 
énetic field on the Cross section is denonstrat-- 

ed by @ diagran. Concluding, a formula for the vertical con- 
vective thermic flow is given. The solution found here de- 
‘Seribes the motion in a vertical gap in the presenoe of a 
transversal externa) field, It may, however, be readily 

' generalized for cases with inclined gap and with an external 
field oriented at random. There are 2 figures and 3 references, | 
1 of which ig Soviet. 
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. AUTHORS: — Gershuni, &. Ze, Zhukhovitskiy, Ye. M. SOV /56=34 -3-21/55 
eee eS Rae 


TITLE: On the Stability of Steady Convective Motion of an 
; Electrically Conducting Liquid Between Perallel Vertical — 
_ Planes in a Megnatic Flela (Ob us toychivosti statalonsrnogo 
konvektivnogo dvizhentya elektroprovodyashchey zhidkosti 
mezhdu parsllel 'nymi vertikal'nyzi ploskostyami v mpenitnom 
a . pols) me 


PERICDICAL: Zhurnal Eksperimental 'noy 1 Teoretichaskoy Pizilei, 1959, ifs 
| Vol. 34, Nr 3, np. 675-683 (USSR) _—- 


ABSTRACT: First the authors refer to earlier works dealing with the 

same subject among them one published by themselves (Ref.1). 
The generalization to the case of random position of the 

planes is more difficult than in the case of the steady 5 
problem and it can be cerried out 4n the seme way as G.Z, Gershuni 
in his study ;: (Ref.6). Firat the equations for the 
“perturbatiwus are put down, the authors here investigating 
two-dimensional perturbations. Also a current function md 

a vector potential are introduced. The sign of the imeginary 
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On the Stability of Steady Convective Motion of an flectri-. SOV 56-34-3-21, 
cally Conducting Liquid Between Parallel Vertical Planes in a ai bart 2 135 
~s : Field : , ; . 


pert of the frequency determines the behaviour of small 
perturbations. The authors then mention the differential 
equations for the amplitudes of the perturbations of velo-~ 
oity and temperature must disappear in the parallel boundary 
planes bounding the liquid; the corrasponding boundary 
conditiona are put down. The pyorturbations of the maursnotie 
field need, in goneral, not disappear; as boundury con - 
ditions.for the field serve the usyal ond tions on the 
separating surfaces of the media. Furthermore two possible | 
orientations of the constant external: field are investigated: a 
1.-The constemt homogenous external field is situated -at - 
right angles {o the parallel planes and thus also to the - 
vector of the \relocity of the steady motion of the liquid. 
2.-The external, field has the same direction as the velo- 
city. With longitudinal and also with transverse fields the 
amplitude of tha vector potential of the perturbation of 
the field can biseliminated from the equations. ‘The problen 
then reduces to jhe finding of the amplitudes of the current 
function and of jemperature from ths given equations of the 
- Card 2/4 problem ani the bhundary conditions pertaining to it. 
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_ On the Stability of Steady Convective Motion of an BOV/55-34 3.21/55 
Electricelly Conducting Liquid Between Parallel Vertical Planes in a 


Magnetic Field 


This problem will have a solution only for certain values 

of the complox number Ww. In the second chapter of this 
work the problem formed is solved by approziuation according 
to the method by Galerkin, the course of computation 
being followed step by step. The results obtained are 
discussed separately for the case of a longitudinal and 

a transverse field. In the transverse case the critical 

wave. number kK, decreases monotonously vith increasing M 


ee with the magnetic field becoming stronger the wave 


Card 3/4 


‘length of the steady perturbations increases, Besides, ; 


the investigated steady motion is unstable also with 
regard to nonsteady perturbations when a transverse field 
is present. Such a instability appears at sufficiently 
great field strengths. A diagran shows the dependence of 
the critical wave number on the field strength. In the 
case of a longitudinal field the stability can be 
compensated only by steady perturbations withwe=0O. A 
longitudinal field increases the stability of motion 
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much less than a traneverse fiold. In a longitudinal 
field the critical wave number decreases monotonously 
with incraaning field strength, The qualitative results 
obtained can be made more precise by their 
approximation uethod used. There aro 2 figures, 1 teble 
and 9 references, 4 of which are Soviet, 
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“. - AUTHORS: Gershuni, G. Z., Zhukhovitskiy, Ye. M. SOV /20-124-2-15/71 
TITLE: _ & Closed Convective Boundary Layer 


(Zamknutyy konvektivnyy pogranichnyy sloy) 


PERIODICAL: ea Detee nauk SSSR, 1959, Vol 124, Nr 2, pp 298-300 
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. ABSTRACT: - The present paper solves the problem of the closed convective 
boundary layer in a horizontal circular cylinder. The surface 
of the cylinder with a radius R is kept at the temperature 
qT = Wain x, where x denotes the coordinate along the circle and 


(a time-constant amplitude, The temperature assumed to be 
homogeneous in the core is considered to be the temperature of 
reference. The core is assumed to rotate as a solid at the rate 
Vp = G)r, where the angular velocity w is required. The 
boundary layer equations (in disregard of the curvature of the 
layer and with introduction of dimensionless variables) are: 
Ov Ov 0°v ad ey 
= — x G sinx T 
a xx t vy Oy ay? + 
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Here G=g R@r/yv 2 aenotes the Grasskhof number and 


Pr= V/¥ the Prandtl number. The velocity layer and the 
temperature layer are assumed to have the same thickness 

—6(6 <1). The temperature and the velocity on the surface of 
the cylinder and on the boundary layer against the core are 
assumed to satisfy the usual boundary conditions, besides which 
there is a number of additional conditions, Besides, temperature 
and velocity must, as function of xX, satisfy the condition of 


cyclisity. The approximated solution of the above equations is 
set up in the form 


ve = WP, + Py cos 2x + Be, sin2x), T = Q,sinx+ &Q,cosx . 


The functions written down above have the necessary periodicity 

with respect to x. The coefficients P and Q can be selected ag 

polynomit:ls of y in such a manner that they satisfy the above 
“ gonditions. The polynomials are also explicitly written down. 
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